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levels, be located away from noise sources, and/or isolated from structureborne and airborne noise. This 
requires adifferent criteria and design approach. The criteria for this type of noise control problem is related 
to the speech interference and sleep interruption. Two case histories will be discussed that illustrate the 
scope of the problem, practical noise control solutions, and results. These include: (1) a semisubmersible 
combination drilling and production platform located in the Gulf of Mexico; and (2) smaller fixed leg flow 
station platforms off Indonesia. 
Contributed Papers 
2:40 
3pNSS. Investigation of an in-the-ear technique for measuring the 
noise exposure of workers fitted with earmuffs. J. Alton Burks (U.S. 
Bureau of Mines, Pittsburgh Res. Ctr., P.O. Box 18070, Pittsburgh, PA 
15236) 
With the availability of miniature microphones, an in-the-air (ITE) 
measurement location has become attractive for use in assessing the 
noise exposure level of workers. This technique is especially relevant in 
situations where a worker wears earmuffs to reduce his/her noise expo- 
sure since there are questions about the actual level of protection pro- 
vided by these devices. Presently, the approach to this personal protec- 
tion problem is either to ignore it, or to attempt to derate the 
manufacturer's published attenuation data to obtain a more realistic 
estimate of an earmuff's actual performance. The result in either case is 
that the actual level of protection is still unknown. However, with a 
miniature microphone mounted under the cup of the earmuff, near the 
ear canal entrance, there is an opportunity to extract the necessary 
information about the worker's noise exposure level if one can only 
define what an ITE measurement under occluded conditions means. In 
other words, what is the relationship between the sound-pressure l vel 
(SPL) measured under occluded conditions at an ITE location and the 
equivalent SPL measured in the undisturbed sound field (without the 
worker present)? This paper provides an analytical description of this 
problem for a reverberant environment. Also, experimental data ob- 
tained on a group of ten male subjects with a microphone positioned in 
the intertragic notch suggest hat an ITE measurement represents a 
conservative basis for estimating the noise exposure level of a worker 
wearing earmuffs. 
2:55 
3pNS6. Elimination of the influence of wearer's voice by a 
two-dosimeter system. P. E. Giua, C. D. Messino (C. N. R., Via 
Cassia 1216, 00189 Rome, Italy), and D.L. Johnson (EG&G Special 
Projects, Albuquerque, NM) 
Results are reported on a two-dosimeter system for the measurement 
of the daily personal exposure to noise. This system is supposed to 
estimate the true noise dose without the influence of the voice of the 
wearer. Two identical dosimeters were used with their microphones 
located on a helmet, in the front and back positions, respectively. The 
dosimeters simultaneously measured the Leq and the n-percentile- 
exceeded levels. These data were then used to eliminate the voice con- 
tribution to the noise dose. Provided certain constraints are fulfilled, 
preliminary results obtained in various environmental conditions have 
shown good performance of this system, especially at low noise levels. 
Main constraints are: (1) the daily measurement should be divided in 
homogeneous periods with respect o noise, and (2) if the wearer speaks 
for a certain period fraction, his or her voice level should be consistent 
with the Lombard effect. Examples are given. 
MONDAY AFTERNOON, 2 NOVEMBER 1992 BAYOU III, 1:00 TO 3:50 P.M. 
Session 3pPA 
Physical Acoustics: Acoustics in Nonconventional Superconductors 
Moises Levy, Cochair 
Physics Department, University of Wisconsin Milwaukee, Milwaukee, Wisconsin 53201 
Bimal Sarma, Cochair 
Physics Department, University of Wisconsin Milwaukee, Milwaukee, Wisconsin 53201 
Chair's Introduction--l:00 
Invited Papers 
1:05 
3pPA1. Ultrasonic measurements in superconducting UPts. S. Adenwalla (Dept. of Phys. and Astron., 
Northwestern Univ., Evanston, IL 60208), S.-W. Lin (Univ. of Wisconsin--Milwaukee, Milwaukee, WI 
53201), Z. Zhao, J. B. Ketterson (Northwestern Univ., Evanston, IL 60208), M. Levy, and Bimal 
K. Sarma (Univ. of Wisconsin--Milwaukee, Milwaukee, WI 53201) 
Ultrasonic measurements on the heavy fermion superconductors have proved a useful tool in elucidating 
the nature of the superconducting state. Earlier measurements of sound attenuation in superconducting 
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UPt 3 showed power-law temperature dependences (rather than an exponential temperature dependence as 
expected for a BCS type superconductor), indicating the presence of nodes in the gap. Subsequent ultrasonic 
measurements have shown indications of phase transitions within the superconducting state. In particular, 
these ultrasonic velocity measurements show the presence of three superconducting phases in the mixed 
state. The size of the velocity jump can be related to the heat capacity jump. Further, using a thermody- 
namic analysis it is possible to deduce the order of the phase transition lines. [Work at NU supported by 
NSF, and the work at UWM supported by ONR.] 
1:35 
3pPA2. Low field ultrasonic studies on melt-textured YBa2Cu30?_o. Bimal K. Sarma (Dept. of Phys., 
Univ. of Wisconsin--Milwaukee, Milwaukee, WI 53201 ) 
Ultrasonic attenuation and velocity measurements have proved to be a useful probe for the study of 
conventional superconductors, where the electron-phonon coupling is the dominant pairing mechanism. 
Since the discovery of high Tc superconductors, ultrasonic measurements have been performed on these 
systems with moderate success. In the absence of large single crystals, measurements have been performed 
on isotropic sintered pellets and partially oriented sintered pellets of these high Tc compounds. Low field 
ultrasonic measurements in the melt textured YBa2Cu307 have proved to be interesting. With shear waves 
one can see a coupling of the sound waves to the flux lattice. As the field is increased, there is an abrupt jump 
in both the sound velocity (AV) and the attenuation (Aa) at a field H•, which is close to Hc•. The 
temperature dependence ofH•l is the same as that of H½•. A V is found to be proportional to the square root 
of H•, that is inversely to the average distance between the flux lines. Aa goes to zero at T½ and at T=0, 
going through a maximum at •55 K. Measurements have been done for various orientations of the 
magnetic field. As no anisotropy is seen in the value of H•, it is surmised that H• is the lower critical field 
for the intergranular matrix. [Work supported by ONR.] 
2:05 
3pPA3. Vibrating reed studies of magnetic vortices in superconductors. Lance E. De Long, Joseph W. 
Brill, Zhigang Xu, and Henryk Drulis (Dept. of Phys. and Astron., Univ. of Kentucky, Lexington, KY 
40506-0055 ) 
Although high-temperature oxide superconductors have been studied since 1986, the static and dynamic 
behaviors of magnetic vortices generated by applied magnetic fields and electrical currents remain contro- 
versial. These phenomena are important for at least two reasons: (1) vortex motion generates dissipation 
causing degraded performance in practical superconducting devices; and (2) the high transition tempera- 
tures ( Tc• 100 K), short coherence length ( • 10 •) and strong crystalline anisotropy of high-Tc oxides are 
predicted to cause novel structural rearrangements or melting transitions of the "vortex lattice" at temper- 
atures T well below the superconducting/normal phase boundary Hc2(T). Recent mechanical oscillator 
studies of relatively isotropic, 1ow-T csuperconductors reveal dissipation anomalies and frequency shifts 
similar to those observed in high-Tc materials, challenging current theories for the vortex state of super- 
conductors. [Work supported by NSF and Research Corp.] 
2:35 
3pPA4. Sound velocity and attenuation in crystalline C60. X. D. Shi (Dept. of Phys., Univ. of 
Pennsylvania, Philadelphia, PA 19104), P.M. Chaikin (Princeton Univ., Princeton, NJ 08544), A. 
R. Kortan (AT&T Bell Labs., Murray Hill, NJ 07974), J.M. Williams, A.M. Kini, and B. M. Savall 
(Argonne Natl. Lab., Argonne, IL 60439) 
A brief review is given on some of the most interesting structural and electrical properties in the C6o 
fullereries. The elasticity study is reported on for C6o single crystals of different lattice symmetries. The 
temperature dependence of the sound velocity in the fee crystals hows a discontinuous jump corresponding 
to about 8% increase in the modulus at an orientational ordering transition temperature T=260 K. This 
large change in the elastic modulus indicates a drastic change in the interaction mechanism between the 
molecules. At T---160 K, the sound velocity is observed to increase considerably accompanied by a pro- 
found peak in the sound attenuation whose position is frequency dependent. The 160 K anomaly is asso- 
ciated with relaxations of the C6o molecules to symmetry-inequivalent orientations in response to the stress 
field with the characteristic relaxation frequency following an activated temperature dependence and coin- 
ciding with the measurement frequency of about 20 kHz around 160 K. In the monoclinic crystals, the 
orientational ordering transition takes place at 242 K and is of second-order nature, while the 160 K 
freezing process remains unchanged. 
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